The immune system could mediate the antitumor activity of several anticancer treatments. Several chemotherapy compounds, including anthracyclines and oxaliplatin, induce immunogenic cell death that in turn activates the antitumor immune response. Trastuzumab induces antibody-dependant cell-mediated cytotoxicity. On the basis of this background, immune markers have recently been the focus of intense translational research to predict and monitor the efficacy of treatments. Gene expression arrays and immunohistochemistry have assessed immune activation and infiltration by macrophages, natural killer, and T and B lymphocytes. In this paper we present the results of a study that included 22 patients diagnosed with Her2 positive breast cancer undergoing treatment with Transtuzumab.
Breast cancer is a multifactorial disease in which the key mechanisms of cellular function are implicated, involving molecules of different biochemical classes, functions and types: hormones, growth factors, receptors, signalling pathways, proteases, chromosomal genes, and specific molecules of ribonucleic acids [1] [2] . Each of these factors represents a direct therapeutic target, describing a new era in the cancer therapy-molecular biological therapy [3] .
The human epidermal growth factor receptor (EGFR) family comprises four transmembrane receptors, which are involved in the signal transduction pathways regulating cell growth and differentiation: EGFR/HER1, c-erbB2/HER2, HER3, and HER4 [2, 3] . Breast cancers overexpressing the human epidermal growth factor receptors, HER1 (EGFR/ c-erbB-1) or HER2 (neu-c-erbB-2), have been associated with disease progression, survival, stage and treatment response [4] . HER2 expression in breast cancer tissue is indicative of an aggressive pathology and it is considered a marker of poor prognosis.
The development of trastuzumab and lapatinib has improved the way for women with HER2-positive disease [5] [6] .
The targeted therapy of Trastuzumab represents the standard treatment for breast cancer patients with HER2 positive [7] . There has been increasing evidence that the immune system plays a significant role in the therapeutic effects of HER2-targeted therapy [8] .
Experimental part
The prospective study was conducted on a group of 22 women treated in The Institute of Oncology Bucharest. The study group comprised breast cancer patients with HER 2 positive.
The HER2 overexpression was assessed using the immunohistochemical method in post radical mastectomy or in samples obtained by thick needle biopsy. The second part of the study was the test blood with flow cytometry.
The inclusion criteria for the treatment with Trastuzumab were: LVEF>50% and medical history without major pathologies.
Patients characteristics are shown in table 1.
The mean age of the patients studied was 59.64 years, the minimum being 31 years and the maximum 82 years. The average follow-up was 27.18 months.
The low correlation test (0.0024) demonstrates a correlation between the higher patient age and the positivity for HER-2.
To evaluate the immune response, we evaluated the percentage of T-lymphocytes in the peripheral blood for 19 patients diagnosed with Her2 positive breast cancer undergoing treatment with Transtuzumab.
The standard treatment for breast cancer patients includes surger y, chemotherapy, radiotherapy and hormonal therapy. This treatment was administered according to the clinical and pathological characteristics of the ESMO and NCCN guides [9] [10] .
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All the authors have equal contribution at this original article The 22 patients included in the study underwent adjuvant cytostatic and neoadjuvant chemotherapy using the CMF chemotherapy followed by Docetaxel 100 mg / m 2 or EC chemotherapy followed by Docetaxel. Patients who had positive hormone receptors followed hormone treatment (Tamoxifen or Anastrozole). For patients confirmed with Her2 in the IHC or CISH, the treatment with Trastuzumab was started.
In order to better understand the effects of Transtuzumab on the adaptive immune system, peripheral blood samples were collected from a group of 19 patients who had positive HER-2 / neu in the second part of the study.
The mean CD3 + T score for Her-2 / neu positive patients was 52.25%.
The mean CD4 + T score for Her-2 / neu positive patients was 27.69%. The mean CD8 + T score for Her-2 / neu positive patients was 19.79%.
The average CD4 + / CD8 + ratio was 1.69.
The mean CD4 T lymphocyte score of 23.78 and the mean T lymphocyte CD8 of 16.72.
The mean CD4 / CD8 ratio was 1.48.
Results and discussions
In practice, it was observed that the breast cancer patients who are included in the same prognostic group in relation to known prognostic factors (tumor invasive nodes, tumor grading, tumor histology, presence or absence of hormone receptors, KI67, presence or absence of HER2), who underwent the same treatment, have different later developments. This leads to the conclusion that there are a number of other parameters that influence the evolution [11] .
HER2 is one of the most studied targets for active immunotherapy. The therapeutic efficacy of Trastuzumab involves the activation of the immune system.
In general, the lowering of the immunoreactive threshold in the neoplastic patient is reflected in the numerical balance of lymphoid cells in the peripheral circulation, that shows deviations from the normal percentages of different cellular sets and subsets, in particular the total T lymphocytes (CD3 +), the T helper lymphocytes helper CD4 +) and the cytolytic T lymphocytes and suppressor (CD8 +) [9] . Therefore, the determination of the proportions of CD3 +, CD4 + and CD8 + cells is useful in the process of monitoring, by keeping under observation patients with immune status afflicted by cancer, the values of the parameters being obtained and correlated with either the immunodepressive status of the tumor, the extent of its expansion, and the consistency of the immunoreactive means of the body, or with the immunological status resulting from the application of the immunosuppressive treatments (chemotherapy, radiotherapy or immunotherapy) [12] .
Age-dependent progressive deterioration of the immune response is referred to as immunosenescence. In our study we observed a significant correlation between Of the total of patients who had positive HER 2 positive, only 9 received treatment with Transtuzumab at the time of evaluation.
The mean CD3 T lymphocyte count was 43.88. overexpression of HER2 positive and age, the mean age at diagnosis for the patients with HER2 positive being significantly higher. Previous studies have shown that the CD4 / CD8 T cell response reflects the status of the immune system and can independently predict all-cause mortality [13] [14] [15] [16] [17] . Shah et al. [18] in their study reported that the low ratio of CD4 / CD8 was significantly associated with the worse prognosis of patients with cervical carcinoma, and in the study of Chang-Juan Tao et al. in 2016, it was shown that the higher CD4 / CD8 ratio (e™ 1.77) was associated with the free disease entry.
Patients treated with Docetaxel and Transtuzmab experienced a decrease in the percentage of CD4 + T lymphocytes and an increase in the percentage of CD8 + T lymphocytes, while the Transtuzumab and hormone treated patients had a mean value for CD4 + Tlymphocytes of 23.78 for CD8 + 16.73 over time, while the patients who were only on hormone therapy had the mean CD4 + cell count of 28.17% and CD8 + 20.67 without showing any variations in the values in the successive evaluations.
Recent studies have shown that the therapeutic effect of trastuzumab depends on the acquired and adaptive mechanisms, mediated by immunity. For example, a combination therapy that inhibits the PI3K / AKT pathway for resistance to trastuzumab increases the intratumoral infiltration of T cells, thereby expanding the anti-tumor effect and immune response mediated by CD8 + T cell, thus enhancing the therapeutic effects of the anti-HER2 antibody [19] [20] .
Although it is considered that chemotherapy with Transtuzumab treatment has immunosuppressive effects, it has been shown that it also has immunomodulatory effects.
Conclusions
Recently it has been found that the immune system plays a critical role in the initiation, progression of the tumor and/or response to treatments. The manipulation/targeting of the inhibitor y immune molecules has already revolutionized the outcome of many cancers and is now being investigated for the treatment of breast cancer.
Patients undergoing treatment with Docetaxel and Transtuzmab showed a decrease in the percentage of CD4 + T lymphocytes and an increase in the percentage of CD8 + T lymphocytes, while patients treated with Transtuzumab and hormone therapy had a mean value for CD4 + T lymphocytes of 23.78 for CD8 + 16.73.
It will be very important to note the interaction between the immune system and the new targeted therapies (Lapatinb, Pertuzumab) which may be different from that of Transtuzumab.
